Pitchlocke

by Lt. Todd Linskey

ropeller malfunctionsresult in some of
P the most complex emergency proce-

duresin the P-3 community. When
operating normally, the hydraulic prop governor
changes blade angle to maintain enginerpm. When
the governor fails, the blade angle becomesfixed,
and engine rpm becomes afunction of the
aircraft’strue airspeed. If true airspeed becomes
too great, you run therisk of acatastrophic failure.
If it isallowed to becometoo low, the enginewill
flameout. Therefore, no prop malfunctionisever
quitethe same asthelast, making system knowl-
edge and crew resource management (CRM)
morecritical than ever.

It was oneof thefirst, cool, fall daysat NAS
Whidbey Idand. peratureswerejust above
freezing and th unusually clear—perfect for
the EO and Maverick missiletraining our crew had
scheduled. However, alsojust thetype of
~ weather that strainswi ropeller sealson aging
~ P-3s Before starting engines, theflight station

- copied ATISwith the OAT reported at two de-
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grees Celsius. NATOPS procedurescall for
starting all motorsinlow rpm and allowing them to
warm up for 10 minuteswhen outside tempera-
turesare below freezing. Thisalowsengineoil
and prop hydraulic fluid to reach operationa
temperatures, which keepsthe sealsfrom leaking.
Since wewere deploying in December to Misawa,
Japan, and OAT was near freezing, we opted to
perform cold-weather-start procedures.

After startup and takeoff checks were com-
pleted, Y B-934 |launched to the east out of
Whidbey Idand for Mountain Home AFB, Idaho.
After Condition IV checks, al systemswere
reported as ops normal. However, that wasn't
quitethe case.

Passing 7,000 feet, theflight engineer called,
“Prop pump No.1light onNo.4 engine.” Atthe
sametime, asecond aircrewman reported to the
off-duty flight engineer therewasfluid spraying
from the No.4 prop. The off-duty FE inspected the
prop and verified theleak. In the meantime, the
copilot contacted ATC and requested animmedi attl
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level off at 9,000 feet and clearance direct to the
initial approach fix for holding to troubleshoot. The
flight station then prepared for the prop to
pitchlock.

Shortly after level off at 9,000 feet, the prop
pump No. 2 light illuminated, and the prop went to
102 percent rpm. Within seconds, the hydraulic
governor failed, and the prop pitchlocked at 104
percent, with the fuel-control-topping governor
maintaining rpm.

The prop pitchlocked in anearly optimal
condition. Theaircraft continued to accelerate
whilelevel at 9,000 feet prior to pitchlock, guaran-
teeing ahigh blade-angle (low-blade angleshavea
greater potential for decouple, which canlead to
an uncontrollable il fire). Theaircraft wasaso at
arelatively low dtitudein VMC conditions.

After we got the prop under control and
entered holding, the thinking game began. Immedi-
ately, ATC requested we descend to alower
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atitude. Weinformed them wewould be declaring
an emergency once wewere ready toinitiate the
approach, but they weren’t giving us much slack.
After discussing the situation, werequested a
block altitude of 5,000 to 7,000 feet, which was
approved. We compl eted the descent checklist,
then prepared to secure the motor.

Level at 7,000 feet, the engine was approach-
ing temperature and shaft horsepower limits. We
were holding at 220 knotsand couldn’t ow down
because then we would have been stuck at 7,000
feet with the engine at limit power. We briefed the
approach, completed the approach checklist, and
briefed the upcoming three-enginelanding. We
then discussed securing the motor and the three
possible outcomes of securing an engineusing the
fuel and ignition switch instead of the emergency-
shutdown handle (which would securethe engine
and feather the prop). Wewouldn’t be ableto
feather the prop, and it would continueto rotate
under an air load after the engine had been
secured.
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Thefirst outcomeisthat you have enough
prop hydraulic fluid left to usethe e-handle. We
didn’t expect we would be ableto do that based on
therapid ratewe had lost hydraulic fluid.

The second outcomeisthat when theengine
shutsdown, the prop and engine remained coupled.
Inthiscase, the prop remainsin aless-than-
feathered condition, and the airload on the prop
drivesthe prop and engine. The problemswith this
situation areasignificant decreasein range and
the potential for directional-control problemsduring
the gpproach and landing.

Thethird outcome occurs when the prop and
engine decoupl e because of excessiveair load on
the prop. The prop continuesto rotate at ahigh
rpm. Theair load asowill causetheengineto
rotate at avery low rpm. Theend result isthat the
engineoil pumpswill continueto lubricatethe
engine, but the scavenge pumpswill not beableto
maintain apressure head and oil will pool upinside
the engine. Theamount of oil going to the reduc-
tion gearbox will continueto diminish, eventualy
causing an extremely hot metal firein the gearbox.

Level at 7,000 feet, weredlly had to put the
game faces on and work as ateam. We were
fortunate to have an experienced flight station this
day. Both pilotsin the seat were qualified aircraft
commandersand thethird pilot wasqualifiedin
moddl . Thefirst engineer wasaqualified instruc-
tor. Thefirst task wasto make sure we compl eted
all of the NATOPS procedures, which take up the
better part of four pagesin the big blue book. Then
we had to come up with agame plan for securing
the engine and shooting the approach. Herewe
initialy split 50-50. | was content toremainin
holding and shoot the TACAN following shutdown.

We also discussed descending into the VFR
deltapattern over Whidbey 1dand to minimizethe
amount of timethe motor would bewindmilling
following shutdown. The problem wasto deter-
mineif wewould be ableto get into the delta
pattern at areasonabl e airspeed. We decided we
probably would not be ableto descend below 5,000
feet before the engine reached limit power at our
current airspeed. We could speed up to get lower,
but that would lead to another set of problems.

Weremainedin holding, and, aspredicted, we
stopped our descent at 5,000 feet. The motor was

at limit shaft horsepower and temperature. We all
felt comfortable that we could securethe engine
and make anormal descent and approachtothe
active runway. We completed all checklistsand
again discussed the potential results of securing the
enginewith thefuel and ignition switch. My copilot
then called ATC with our intention to initiate the
TACAN approach to runway 7 and make athree-
enginelanding.

Asweturned inbound from holding, theflight
engineer secured the motor. Weimmediately
began to dirty-up to reduce our airspeed and limit
theairload on thewindmilling prop. Aswe s owed
to 160 knots, the engineindicationswere negative
600 shaft horsepower and approximately 45
percent rpm. The prop had remained coupled, but
there were no indicationswe would have enough
hydraulic fluid to secure the enginewith the
emergency-shutdown handle.

Established inbound to the IAF, | conducted a
dow-flight check at 145 knots, added power onthe
remaining engines (as| wouldinthe event of a
waveoff), and verified aircraft controllability. The
plane appeared to handlejust likeit normally would
with one engine out. | then shot the TACAN to
runway 7.

Thefinal tricky part of apitchlocked propis
thelanding. When an engineisnormally feathered
prior to landing, you know how theaircraft will
handle on the runway because the drag of the
feathered prop isaconstant. With the prop
pitchlocked, the drag constantly variesastherpm
dowly decaysfrom thetimeyou start theflare
until the aircraft comesto astop. Fortunately the
windsand runway conditionsthisday were
favorable, and | wasableto slowly reverseonthe
three operating engines. Thewindmilling prop
didn’t create excessive yaw.

From gtart to landing, thismalfunction lasted
about an hour. It was probably the most draining
hour of flight that any of usever had |abored
through, but it was a so one of the most rewarding
hours. We were faced with acomplex emergency
and were ableto walk away from it with the
fedling that we had followed the principles of
CRM and NATOPS theway we should.

Lt. Linskey flies with VP-1.

September 2001 approach 33



